The migration of people between Acheh and Malaysia can be seen in sporadic settlements in the northern regions. Both communities share Islam as a religion and might have similarities in culture, ethics and the environment. Due to the Islamic influences in both Malay and Aceh community, it is predicted that the traditional houses in both locations are manifestations of the sustainable concept of hablumminallah, hablumminannas and hablumminal'alam. This concept can be analysed in terms of the Islamic implementations of hablumminallah, social beliefs, and activities in the relationship between man and man (hablumminannas) and climatic influences in the relationship between man and environment (hablumminal'alam). Hence, this paper intends to investigate the implementation of the three concepts in the Malay and Aceh houses. The research methodologies employed are observation (through site visits), pictorial analysis and detail evaluations on the components of the houses. Analysis conducted on Rumah Kutai (RK), Perak and Rumoh Aceh (RA) suggest the realization of the three mentioned sustainable concepts in the houses. In conclusion, the overall findings confirmed the sustainability concepts adopted in the RK and RA through adhering to Islamic guidelines, socio-cultural and climatic aspects.
INTRODUCTION
hablumminal'alam (the relationship between man and environment). This triangular concept of relations between God, men, and the environment had been viewed as a profound element in the formation of traditional houses, in particular, the traditional Malay and Aceh houses.
The first concept, hablumminallah can be seen based on the implementation of Islamic teachings in all aspects of life. The concept of hablumminallah is not only possible to be translated into physical aspect but most importantly to be felt spiritually. The traditional house of Malay and Aceh are expressions of iman (belief of God). The traditional houses of the Malays symbolized the Malay culture which is rooted with the Islamic teachings and practices. Whereas, the traditional house of Aceh is also known as a form of architecture that reflect the faith of people in Aceh (Nas & Iwabuchi, 2008) .
The terms hablumminannas means the relationship between man and man that involves culture and social activities. The house is built not only for the purpose of life, for shelter and to cater the basic needs, but it is also built to strengthen the relationship between the family members and the surrounding neighbourhood. Kamal (2015) states that the traditional Aceh house reflected the cultural and environmental sentiment of a place and community. He added, the society`s or individual`s belief and environmental condition have a significant influence on the architecture of a house, as seen in the architecture of RA.
The concept of hablumminal'alam (the relationship between man and environment) in architectural perspective can be witnessed through the site and climatic considerations in the house design. The manifestations of the site and climatic factors are clearly seen in the design of the RK and RA in terms of siting, type of construction, architectural elements and features.
The relationship of Aceh and Malaysia can be traced back to the spread of Islam and Dutch colonialisation. The traces of the migration can be seen in sporadic settlements in the northern regions, with the largest being settlements in Yan, Kedah, and Kampong Acheh in Pulau Pinang and Perak. These three states in the northern part of Peninsular Malaysia are the closest to Aceh by their geographical location. Kamaruzzaman, Ruzman and Mohd Yakub (2012) discuss the influence of Aceh in Penang that started in the 15th century in terms of the Malay identity. History has recorded that in the year 1567 -1585 M, Sultan Alauddin Mansur Syah I, the son of Sultan Mansur Syah 1 from Aceh was brought to the throne as the second Sultan of Perak State.
The relationship between Aceh and the mentioned places in Malaysia is part of the historical and social development. Hence, it is hypothesized that the traditional houses of the long roof type for these regions may share the same basic considerations in architectural design. As for RK and RA, both not just represent the architecture features of Malay and Acehnese culture and the traditional living of the people, but at the same time they also have been designed with particular regard to suit to the local tropical climate. The hypothesis forwarded by Seri Laman (2014) affirmed that the architecture of the RK has a link and resemblance to the houses in Aceh and Makassar. Diaspora of people of the Nusantara region has brought together with them religion, culture and 'reconstruction' of their familiar environment in the new settlement. As a result, there is evidence of amalgamation of social culture that also affects the built environment.
Since Indonesia and Malaysia are within the equatorial climate belt region, there are a few attributes of both RK and RA that have been designed based on respects for the surrounding nature and also responds to the climatic context. For instance, the design for solar control, optimum ventilation and also the control of the thermal accumulation inside the house.
RESEARCH METHODOLOGY
The research methodologies employed are observation (through site visits), pictorial analysis and detail evaluation on the components of the houses. Site visits to several traditional houses in Central Perak and Aceh provided the fundamental data on the typology and layout of the houses. The site visits also provided information on cultural experience, scale, space utilization and feeling of space. On the other hand, pictorial analysis focuses on details and components of both house typologies. The mentioned methodologies in combination are basis for the detail evaluation on the house components; i.e. carvings. Data were collected from purposive sampling for both house types. The samples of RK in Bota, Perak ( Figure 1 ) and RA from Banda Aceh ( Figure 2) were chosen for the case study as both represent the traditional Muslim dwelling architecture for both regions. The character and features of both houses had been investigated and analysed according to the implementation of Islamic design, and also the sustainability concept of hablumminallah, hablumminannas and hablumminal'alam that has been discussed earlier.
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RESEARCH ANALYSIS AND FINDINGS
The research analyses the case study houses in terms of the Islamic implementations (hablumminallah), social beliefs and activities (hablumminannas), and climatic influences (hablumminal'alam).
The traditional houses are fundamentally a reflection of hablumminallah or man submission to The Creator (Allah swt). As a vicegerent on earth, Man should take responsibility to fulfil his tasks as a servant; to worship and carry out duties towards man and environment. By performing these duties, man would have responded to the teachings of Islam. As stated in the Quran: It is Allah that has created mankind as servants and provides sustenance for a living. Therefore, man should use available means to facilitate their duties as in building a shelter for themselves. Hence, the houses should accommodate the needs of man to carry out the basic requirements, most importantly daily prayers. Both RK and RA are aligned to the qiblah with the long sides elongated on the east-west axis (Nas & Iwabuchi, 2008; Lim, 1987) . The gables in RA are oriented East-West with the main door coming from North or South. According to Hindu belief, the entrance of the house should avoid facing towards sunset that resembles darkness and death. Due to Islamic influences, the gables were then oriented towards Makkah (Nas & Iwabuchi, 2008) . In some instances, there are entrances designed coming from the gable ends, but from the east so as not to disturb the praying direction that is towards the west. The spaces in both RK and RA also offer areas for congregational prayers beside other functions to support health and wellbeing of the occupants as stipulated in Islam.
Hablumminannas (the relationship between man and man) is highly reflected in the design of RK and RA. There are few characteristics of the houses that reflect the implementation of Islamic teachings. The characteristics comprise segregation between genders, female and male domains, and visual privacy.
The houses are inspired from the parts of man body while the measurements used during construction was also based on human anthropometric (Kamal, 2015; Wan Hashimah, 2005; Mohd Yusof, 2012) . Table 1 shows the association of the human form to the houses and the body parts used for the measurements. The association to human form expressed the verticality concept. There is a vertical domain expression of the cosmos in the RA, and a horizontal expression of the segregation between male and female. The vertical principle as described by Nas & Iwabuchi (2008) are related to the space underneath the house that is the realm of animals; the raised floor level represents the human life and the upper level with ancestors. The lowest area, or the area underneath the house, that is associated with the realm of animals are practically used as a place of living during the daytime. It is also used as: i.
A storage of goods such as agricultural equipment, rice pounding block, rice, firewood. ii.
A place to rear animals. Waste are thrown here to be consumed by the animals or burnt to evade mosquitoes. iii.
A place of play for children or place to conduct work during daytime. iv.
A place for washing.
The vertical usage of RA is similar to most traditional Malay houses and other countries in the Southeast Asian region that are built on stilts. Case study visits to some areas in Perak provided evidence of the same usage of the spaces underneath the houses. The height of this space is between 1700mm to 2500mm. The raised floor level is the living area for man to conduct daily activities and sleeping at nights. Lastly, the upper level that is regarded as sacred space in RA is the place of storage for valuable possessions in RA and RK. The profane spaces of the ground and raised level are the living areas that will be explained as horizontal expressions for both houses.
The horizontal expressions in RA and RK are mainly divided into three main areas that are illustrated in Table 2 . The front areas are also the reception area for guests and geared towards the male gender in both RA and RK. People sit at these place on mats that are laid on the floor. Small feast and other activities are also held in this space. This space is a place for the male children to sleep at night. Male guests are confined to the front area and will not enter the middle area that is of a family and female domain (Lilawati et. al, 2006) .
Both RK and RA have rooms in the middle house; in RA there are two rooms namely rumah inong (room for the couple of the house or married daughter) and anjong (room for unmarried daughters). On the other hand, RK mainly has only one room in the middle section. However, in both houses, the room is always attributed to the couple of the house and female children (married and unmarried). In both RK and RA, the central passage of the middle area is a domain of family members, married couple, treatment of sick family members and for the bathing of the dead (Kamal, 2015; Nur Azfahani, 2009) . Similarly, the main house in RA (seuramoe teungoh) is a female or family domain where in some instances include rooms for unmarried female children.
The back area of both houses is female domain that has direct access for female guests. The seuramoe likot in RA is a sitting room and kitchen. This area has access to the courtyard where the well is situated. The rear access is a door with horizontal shutters for security. RK also has access to the rear area through serambi belakang. This access is for the female guests and also the access to the utilities in the house compound.
The architectural elements in RK and RA that are designed to satisfy the hablumminannas concept are door and window sizes. In both RA and RK, the door height is lowered 1,200-1,600mm to send a message for the visitors to bow or bend their heads when entering the house. However, once the visitor has entered the house, the ceiling is high and gave a warm and welcome feeling.
It is common for uninvited male guests to be confined to the front steps or invited to the front area of RK and RA. In order to preserve privacy for the female occupants of the house, the houses were designed with small windows that limit the view to the interior of the house. At the same time, the small windows reduce light penetration and result to a darkened interior that supports privacy. Privacy is also achieved due to the darkened interior when male guests enter from the bright outdoors. The guests will take a few seconds to adjust to the dark interior and will allow the female occupants to retreat to the room or the back area, or to cover their awrah (body parts not allowed to be seen by nonmahram).
The relationship between man and environment (hablumminal'alam) is clearly interpreted in both RK and RA. Both houses respond to the hot and humid climate that are manifested in raised form, elongated building form on the east and west axis, open plans, high ceilings, large roof overhangs and low thermal building materials alongside some other strategies to work with the climate. The basic idea of the traditional houses is to use the climatic factors to advantage and ameliorate harsh effects of the environment for the comfort of man. In agreement with the wisdom principles in traditional architecture, the houses were designed to optimize the given climatic conditions and the surrounding environment. The houses optimize natural ventilation to avoid heat and humidity accumulation; for example, RA and RK have the carved, or split gable ends on the wind path to facilitate cross and roof ventilation (Figure 3 and 4) . While RK has a simple pitched roof ranging from 50-60 degrees that provides space for ventilation and cooling that support the thermodynamic process to flow out the heat from the inside to outside. Wall ventilation and raise floor help to avoid the heat accumulation, because of external or internal heat gain through gaps in the floorboards and walls in both RA and RK. The carvings implemented in RK and RA is another evidence of hablumminal'alam. Carvings on the houses depicted the entities from the surrounding environment depicting flora and fauna motifs ( Figure 5 ). In older houses, there are carving motifs of fauna figures such as monkey, snake and bird that may have existed during pre-Islamic times in contrast to the floral motifs from plants that are allowable and in line with the teachings of Islam. Carvings are placed on the walls, doors, ventilation panels, openings, internal partitions and staircases (Sofyan, 2014) (Figure 6 ). The carvings motifs are mainly symmetrical and repeated pattern in the form of plant shoots, flora and crisscross patterns. The carvings are also a reflection of the owner's social status; the richer the carvings, the higher the status of the owner. Floral motifs were inspired from bunga Melati (Jasminum sambac), daun keor (M. oleifera) 
, sulur pakis (diplazumesculentum), rebung (Dendrocalamus asper), kupula (mimusop elengi), pisang (Ravelana madagascariesis), bunga matahari (Helianthus anuus), rambutan (Nephelium lappacium) and pucuk labu (Cucurbita moschata).
On the other hand, the fauna motifs were inspired from butterfly or kupu-kupu (Danaus sp.) and grasshopper or belalang (Oxy asp.) . The application of carvings is a response to social-cultural background, climatic and geographical factor. The higher the status of the owner, the more ornate the carvings of the house. For example, the wall for RK are made of wood panels and carvings for higher ranking people, and weaved bamboo panels for commoners.
CONCLUSIONS
The creative and innovative craftsmanship of these traditional dwellings can be seen through the application of the three concepts; hablumminallah, hablumminannas, and hablumminal'alam. The spatial design, structure and ornamentation aspects which created an identity and technology in these houses are to be appreciated and learned. The findings from the literature reviews and case studies suggest similarities in the realisation of the three mentioned sustainable concepts in RK and RA. On the other hand, the results also indicated differences in the houses due to social beliefs and activities. In conclusion, the overall findings confirmed the sustainability concepts adopted in the traditional Malay and Acehnese houses through adhering to Islamic guidelines, and sociocultural and climatic aspects.
